Sodium-dependent phosphate transport by apical membrane vesicles from a cultured renal epithelial cell line (LLC-PK1).
Apical membrane vesicles were prepared from confluent monolayers of LLC-PK1 cells grown upon microcarrier beads. The final membrane preparation, obtained by a modified divalent cation precipitation technique, was enriched in alkaline phosphatase, leucine aminopeptidase and trehalase (8-fold compared to the initial homogenate). Analysis of phosphate uptake into the vesicles identified a specific sodium-dependent pathway. Lithium and other cations were unable to replace sodium. At 100 mmol/l sodium and pH 7.4, an apparent Km for phosphate of 99 +/- 19 mumol/l and an apparent Ki for arsenate of 1.9 mmol/l were found. Analysis of the sodium activation of phosphate uptake gave an apparent Km for sodium of 32 +/- 12 mmol/l and suggested the involvement of two sodium ions in the transport mechanism. Sodium modified the apparent Km of the transport system for phosphate. The rate of sodium-dependent phosphate uptake was higher at pH 6.4 than at pH 7.4. At both pH values, an inside negative membrane potential (potassium gradient plus valinomycin) had no stimulatory effect on the rate of the sodium-dependent component of phosphate uptake. It is concluded that the apical membrane of LLC-PK1 cells contains a sodium-phosphate cotransport system with a stoichiometry of 2 sodium ions: 1 phosphate anion.